INDUSTRY, 1948-1965
FRANK A. CLOSE and DAVID E. SHULENBURGER N UMEROUS studies of labor's share in national income have supported the hypothesis that it has been relatively constant over long periods of time. In 1958, however, Robert Solow demurred to the general view in "A Skeptical Note on the Constancy of Relative Shares."' He used a technique (here labeled the Solow test) to determine whether the constancy of labor's aggregative share is the result of stability of the components, with offsetting positive and negative intercorrelations, or whether sector constancy masks net positive or negative intercorrelations in components. More recently, Damodar Gujarati extended the Solow analysis by considering shortrun shares of labor in the manufacturing sector, using regression techniques to determine the direction and degree of Using as an operational definition of labor's share of income the ratio of total compensation of employees to income originating in sectors and industries, this study finds that labor's share increased or remained constant in most of the nine sectors (industrial divisions) examined. In the fifty-two industries tested, labor's share increased in twenty nine, remained constant in nineteen, and decreased in four over the period 1947 to 1965. These findings supplement those of Damodar N. Gujarati for the manufacturing sector which were published in the Review in October 1969.
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2 Gujarati concluded that labor's share of income in manufacturing in the period 1949-1964 "exhibited a significant downward trend." It is the purpose of this investigation to broaden the short-run analysis of labor's share to include industries in other sectors of the economy. No attempt will be made, however, to analyze labor's share at the aggregate economy level. Aggregation tends to mask important shifts among sectors and industries which may either offset or amplify share changes.
To represent labor's share of generated income, a ratio of total labor cost to pretax value added serves as a theoretical bench mark. At the operational level it is only possible to approximate this ratio. Thus in various studies different operational definitions have been specified. For example, Census of Manufactures value-added data are used when the manufacturing sector is under examination. 3 Since the purpose of this study is to broaden the short-run analysis of relative shares at the industry level, consistent data covering industries in all sectors of the economy are used. The data are taken from the national income accounts by industry published by the Office of Business Economics (OBE), which are the only comprehensive series available.
Definitions in Present Study
The ratio of employee compensation to national income by industry will be used as an operational definition of labor's share. "Compensation of employees" consists of wages, salaries, and supplements. "National income by industry" is the "sum of the factor costs of production."
5
Income by industry is an incomplete measure of value added. National income by industry is composed of factor costs, while value added includes factor costs plus purchased business services. Consequently, the Census of Manufactures data would seem to approximate 4 U. S. Office of Business Economics, The National Income and Product Accounts of the United States, 1929 States, -1965 better the denominator of the theoretical bench mark. The compensation-of-employees account, however, is closer to the numerator of the bench-mark definition than the Census of Manufactures payroll concept, since payroll does not include employers' social security contributions, employees' pension plans, group insurance, workmen's compensation, and other nonpayroll labor costs. Because total labor cost includes nonpayroll costs, the OBE compensation-of-employees account provides a closer approximation to the total labor-cost concept. Thus if one uses the Census of Manufactures series to develop an operational ratio, the numerator serves as an imperfect proxy for total labor cost. In contrast, the use of OBE data results in a ratio in which the denominator is an-imperfect approximation of value added.
It is possible to measure the relative goodness of the alternative specifications by comparing the variance of a ratio of payroll to compensation and of value added to income originating. Table 1 indicates that the value-added/incomeoriginating ratio has over twice the coefficient of variation of the payroll/compensation ratio. This suggests that payroll is a better proxy for compensation than income originating is for value added. Note, however, that both coefficients of variation are less than 6 percent. A comparison of Gujarati's results for the manufacturing sector, based on Census of Manufactures data, with our results, which are based on OBE data, may make it possible to observe differences in findings which are the result of using alternative data series. Solow's use of both the Census of Manufactures and OBE series produced different results, which were a source of his skepticism about the constancy of labor's share." The analysis in Table I does not offer a conclusive indication of which series would serve as a better proxy for the bench-mark definition. The OBE series, however, should provide an adequate proxy, since it does measure the factor costs of production, which in turn reflect the incomes of these factors.
The Test Equations
Solow showed that a "low" coefficient of variation over time is not adequate to establish the relative stability of labor's share in a given sector. If some component industries of a sector were negatively correlated to other component industries, the resulting stability of the sector may mask shifts in the components, that is, relatively high-share industries in a sector may have declined in size, while relatively low-share industries increased. Consequently, distributional problems must be approached from the component level by weighting the industries by some base year's weight to remove bias. A component's weight, w, is calculated by dividing income originating in the component by income originating in the sector. The first year in the data series, 1948, was chosen as the base year. The equation for the fixed-weight calculation is '"A Skeptical Note on the Constancy of Relative Shares," p. 624.
(1)
where s, is the base-year-weighted sector share, w, the weight in the base year of the ith industry, and si the share of wages in the ith industry over time. A currentweighted series, so, is also calculated for comparative purposes:
If the industry shares were statistically independent over time, the theoretical variance of the sector would necessarily be (3)
.
where wi is the weight (base) of the ith industry and 0-, 2 its variance. Statistical independence, however, cannot be assumed. If the actual variance of labor's share does not differ significantly over time from the theoretical variance, it can be assumed either that positive and negative correlations among the industry shares offset one another or that statistical independence exists. Under such circumstances one logically can assume that the change in a sector share is not a function of net positive or negative intercorrelations among its components. A theoretical variance significantly smaller than the actual variance would indicate primarily positive correlations among the components, while a theoretical variance larger than the actual would indicate predominately negative correlations.
7 It would be desirable to break the industries down even further, weighting component firms to determine if statistical illusion exists at the three-digit SIC level, but the data needed for the weighting procedure do not exist in published form.
Once it has been determined whether statistical illusion exists, further exami7Ibid., p. 622.
nation of sector and industry shares, using Gujarati's regression model, will suggest the direction and degree of change of labor's share over time.
8 In a linear model with time as the independent variable, a statistically significant regression coefficient suggests that labor's share has a trend over time. Gujarati introduced a quadratic term by squaring the time variable to test whether labor's share is increasing or decreasing at an increasing or decreasing rate. The linear and quadratic equations follow.
Let sit be labor's share in the ith industry at time t, where t equals I to 18 for the years 1948 through 1965, and a, b, and c are the parameters. In order to determine whether cyclical variation is being reflected in the trend, another variable is added to the regression equation. The unemployment rate is introduced to see whether labor's share is significantly associated with cyclical movements in the period 1948 to 1965.1 Such a cyclical relationship might account for an apparent trend element. The test equation is modified thus:
Results for Sector Labor Shares
Because of the conventions of government accounting practice it was necessary to omit three sectors of the economy ." Labor's Share in Manufacturing Industries, 1949 -1964 .
'Data on unemployment were obtained from U. S. Bureau of Labor Statistics, Handbook of Labor Statistics 1969, Table 62, p. 124 . Unemployment data for each sector were used when available. For several industries it was necessary to use the unemployment rate for the narrowest aggregation to which the sector belonged. from the study. Exclusion of the government and government enterprises sector stems from the accounting definition of government production as being equal to government's wage bill even when government employees are engaged in direct production. The rest of the world sector is not included for the obvious reason that it is marginally relevant to the behavior of income distribution in the United States. The'finance, insurance, and real estate sector exhibits extreme variability of product over short periods of time due to the convention of attributing some interest paid to the paying rather than the receiving industries. Tests were run which verified the a priori supposition that results for the sector would not have much meaning.
Weighted labor shares for the nine sectors examined are presented in Table  2 . The largest difference between the coefficients of variation, Sb and so, is for the agriculture, forestry, and fisheries (a range from 5.8 percent to 7.78 percent). Two sectors, contract construction and electric, gas, and sanitary services, are composed of one industry each, thus resulting in identical current and fixed weighted labor shares for each year and subsequently no difference in coefficients of variation.
The theoretical and actual variances for each sector also are shown in Table 2 . They are not significantly different at the .01 level except for manufacturing, where the actual variance is three times the theoretical variance. At the .05 level of significance, the mining and transportation sectors have significantly different actual and theoretical variances. The results are consistent with the hypothesis that for sectors other than manufacturing, mining, and transportation, labor's share over time behaved as if the components of the sector were statistically independent. There definitely seems to be statistical illusion in the manufacturing sector because of interindustry correlations of component shares. The results for manufacturing are partially consistent with the Gujarati study. Gujarati's actual variance is nine times the theoretical variance, while ours is three times. 10 The explanation of the difference in results goes back to the data sources used. If one uses the Census of Manufactures series to develop an operational ratio, the numerator serves as an imperfect proxy for total labor cost. In contrast, the use of OBE data results in an operational ratio in which the denominator is an imperfect approximation of value added. Nevertheless, both studies have manufacturing sectors with positive intercorrelations among component industries.
The results of the tests of equations (4) and (5) for sector aggregates are presented in Table 3 . For equation (4) the regression coefficients for all sectors except agriculture, forestry, and fisheries were statistically significant at the .01 level. The signs were positive for all sectors shown in Table 3 except communication and electric, gas, and sani- The quadratic term is significant for fixed and/or current weighted sector shares in six of the nine sectors. In some cases the added t 2 term lowers the t ratio for the linear term, while in others it raises it. The quadratic form of the equation gives the best fit for the data in most of the sectors. The sign of the quadratic term is negative in five instances, indicating that the labor share in these sectors was increasing at a decreasing rate. Certainly the evidence is mixed, however. For example, in the communication sector the labor share seems to be declining at a decreasing rate.
When the unemployment rate is added in regression equations (6) and (7), the regression coefficients for the unemployment variable are not significant at the .01 level for any sector. The unemployment coefficient in equation (7) is statistically significant at the .02 level only for the electric, gas, and sanitary services sector. Moreover, the coefficient of determination (R 2 ) changed very little when the U term was introduced. Since the results using the U term were not significant, they are not explicitly reported. The suggested conclusion is that the positive trend in labor's share for most of the sectors tested is real and independent of cyclical fluctuations.
Results at the Industry Level
Regression equations (4) and (5) also are used to test for the existence of a trend at the industry level. It would have been desirable to weight the components of the industries and apply the Solow test (equation 3), but data at the level of the firm are not available. If the coefficient of determination (R 2 ) is used as a measure of the goodness of fit, Table 4 indicates that in almost every industry, the addition of the quadratic term improves the goodness of fit considerably. As with the sector analysis, therefore, the quadratic equation (5) is used to detect trends.
Twenty one of the fifty-two industries had shares increasing at a decreasing rate, with regression coefficients for the t and t 2 terms significant at the .05 level. Eight industries show labor's share increasing, with regression coefficients for the t term significant at the .05 level or better and with the t 2 variable not significantly different from zero. In nineteen instances both the t and t 2 terms are not signifiantly different from zero at the .05 level, suggesting lack of significant trend (that is, constancy of labor's share). The remaining four industries have shares decreasing, two at a decreasing rate and two at a constant rate: telephone and telegraph; automobile repair; radio broadcasting and television; and electric, gas, and sanitary services, respectively. Thus, in all but four cases labor's share is either increasing or shows no significant trend. This is consistent with the findings for the sectors, where six of eight sectors had labor share increasing.
The four industries showing a decrease in labor's share were in three sectors. In the service sector the automobile repair industry appears to have experienced a declining labor share. The coefficient of determination of .45 does not indicate a high degree of explanatory power, suggesting that variables other than time may be important in explaining movement of labor's share in this industry.
The other three industries in which labor's share declined have results which are consistent with the sector results. These three industries are the components of the two sectors in which labor's share decreased: communications and electric, gas, and sanitary services. In each of these industries the coefficients of determination are above .75 and regression coefficients for the linear terms of the quadratic equations are significant at the .01 level. The results strongly suggest that labor shares in these industries are indeed decreasing. It is interesting to note that these industries are subject to a great degree of governmental regulation and are composed of firms usually termed "natural monopolies." An explanation of labor's decreasing share in these cases may lie in such common characteristics. In contrast, however, there are other industries in the study (such as railroad transportation) which are government-regulated "natural monoplies" and which display a significant increase in labor's share. The common characteristics of industries in which labor's share decreased would seem to be an excellent subject for further research.
Comparison of Manufacturing Sector and Industry Results
Of the twenty-one industries in the manufacturing sector, eleven had labor shares increasing either at a decreasing or constant rate at the .05 level of significance. Ten manufacturing industries had regression coefficients not significantly different from zero at the .05 level, suggesting constancy of labor's shares. The results at the industry level, which mostly show either labor's share increasing at a decreasing rate or constant, are compatible with the sector findings. The results for the manufacturing sector, however, should be analyzed with caution. The Solow test (equation 3) showed evidence of positive intercorrelations among the component industries for only one sector, manufacturing. Solow explains the ex- Table 2. istence of such industry intercorrelations as follows:
There are various ways of explaining the facts. Perhaps it is a fair idealization that the several industries buy their labor and capital inputs in the same or similar markets, so they can be imagined to face the same factor prices. If it is further assumed that each industry produces a single commodity with a technology describable by a smooth production function, then everything will depend on the distribution of elasticities of substitution among industries. If nearly all elasticities of substitution are on the same side of unity, then the wage shares will go up and down together in nearly all industries and there will be strong positive correlation. If elasticities of substitution are evenly divided on both sides of unity, there will be two groups of industries whose wage shares will move in opposed phase. Whether the net result is to increase or reduce the variance of the aggregate wage share as compared with the hypothetical zero-correlation value will depend in a complicated way on the arrangement of weights and elasticities." This makes the sector results for manufacturing suspect, because there is an implicit statistical bias.
It is tempting to turn to the industry results for manufacturing to provide a more detailed consideration of labor's share. The difficulty, of course, is that the Solow test cannot be applied at the industry level, since no data are published for the component firns.
In comparing our findings with those "Solow, "A Skeptical Note on the Constancy of Relative Shares," pp. 625, 626. of Gujarati for the manufacturing sector and its industries, it is important to evaluate the results of the Solow test before considering regression results. Both Gujarati's study and ours found net positive intercorrelations for the components of the manufacturing sector.
12 Thus, regression results for the manufacturing sectors of both studies are suspect because of statistical bias in the data as measured by the Solow test. A comparison of results shows differing trends in labor's share for the manufacturing sector. Given statistical bias in the data, there is no meaningful comparison using regression analysis which can be made. Of course, differences in results also may reflect differences in concepts between OBE and Census of Manufactures data. At the manufacturing industry level, the results should be reviewed with the same caution. Since the Solow test was not applied, there is no way of knowing if statistical bias exists in the industry data. The fact that it was present at the sector level might cause one to be cautious in using the industry level data. Again, as with the sector results, a comparison of the manufacturing industry results shows some divergence. In nine of the twenty manufacturing industries the signs of the regression coefficients for the linear terms in both studies are not sig-"'Labor's Share in Manufacturing Industries, 1949-1964," p. 68. nificantly different from zero, as are the signs of the respective quadratic variables.13 The rest of the industries have regression coefficients with different signs.
In summary, then, the results for the manufacturing industries in both studies have statistical bias which makes comparison of regression results of questionable value. While this study found labor's shares increasing or constant in all manufacturing industries, Gujarati found a number with decreasing shares. Thus, neither set of results for manufacturing would appear to be reliable.
Conclusions
At the sector level, we can conclude that the results are consistent with the hypothesis that for every sector except manufacturing labor's share over time behaved as if its components were acting independently, giving considerable assurance that changes in the sector shares do not reflect statistical illusion. In the eight sectors which did not display aggregative illusion, labor had either increasing or constant shares in six. The up-'Gujarati used only 20 manufacturing industries in his studies.
ward or constant trend in these sectors could not be attributed to cyclical influence, since the unemployment rate, which served as a proxy for cyclical movement, was not a significant factor when introduced into the regression equations.
Forty-eight industries of the fifty two studied had increasing or constant shares. This provides substantial evidence that labor's share does not seem to be declining.
The quadratic equations suggest that in most cases where labor's share is increasing, it is increasing at a decreasing rate, which along with the evidence of constancy for numerous other industries suggests that in the long run one might expect relatively constant shares in most industries. Another conclusion which emerges is that in several industries, such as automobile repair services and telephone and telegraph, labor's share is decreasing at a decreasing rate. Again, the conclusions based on the findings for the industries should be taken with caution since no test for aggregative illusion in the data could be performed at the industry level.
